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TABLE 2.—Frequency of tropical cyclones (West Indian hurricanes),

1871-1928
Year June | July !August Sepn:rn- Ol;:g_)- No&;m- Total i’ﬁgﬁ:géd
________ ) W4 1 R B ¥ ¢4 N R

—_

PR GOOT IR D TN R LI 1O S 00 © © W = 17+ €0 O T DD o s bt T bt €00 07 O Hin ik T2 00 © 4= O =T 50 G0 ND 0 i BD 13 T KD G0 G2 B 1=t 4 2.0

L]
—
=

WEBRRRANENINNASROOHN DWW ROPWWRNONIDIIEIDNOID RO R S N300 P L0 R NR L0 R RN i e =
CONNNUNNUIISNONTNNR R MOIO IO CC RN TRNON N O S -I-IC O NS I ot =T~ S L hI e

44 (i} 187 e

\/\—/\\/\\_/

FIGURE 1.—Frequency of tropical cyclones, 1871-1923

I have plotted the smoothed annual number in Table 2
to form the curve in Figure 1. The smoothing process
(@+2b+c)

4
mum a year, or more, in extreme cases ahead or behind the
true date and to reduce the amplitude of the oscillations
from year to year; thus the greatest number of storms in
any one year occurred in 1891 and 1916. In the first
named the maximum was preceded by a year with but a
single storm and followed with a year having but three,
hence the smoothed value comes out as seven and the
year of maximum for the three years is displaced forward
to 1893. The chief maximum, 3-year periods considered,
occurred in 1886-1888, but the total number of storms in
any one of these years was not so great as in 1891 or
1916. There also seems to have been a secondary maxi-
mum in the three years 1921-1923. No storms of hurri-
cane intensity occurred in 1907, 1913, and 1914.

tends to shift the epochs of maximum or mini-
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DISCUSSION
By Dr. O. L. Fassia

One interesting result of your list is fixing the culmi-
nation of the storm period in September, with August
and October nearly equal in storm frequency and again
July and November.

I have just completed a study of hurricanes affecting
Porto Rico. The results are shown in the accompanying
chart (fig. 2). You will see that our storms are also decid-
edly most frequent in September. I have endeavored to
classify Porto Rican storms on a basis of intensity as
affecting Porto Rico—dividing them into three classes.
Class A includes all storms whose centers passed directly
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F1GURE 2.—Distribution of tropical cyclones in Porto Rico

over the island and embraced the entire island within the
central area of hurricane winds; of this class there were
only two in 30 years, namely 1899 and 1928. Class B,
numbering six storms, includes all storms in which some
portion of Porto Rico was within the area of hurricane
winds—i. e., winds of 75 miles or more per hour. In
Class C, Porto Rico fell entirely outside the central area
of hurricane winds, but within the area of moderately
high winds accompanied by heavy rains. Class C may
be called beneficial hurricanes, as the economic value of
the rainfall far exceeded all losses by wind.

During the period from 1899 to 1930, Porto Rico had
2 overwhelmingly destructive storms; 6 storms with
heavy local losses, combined with beneficial general



332

rains; 11 storms causing insignificant losses by wind
compared with the great benefits to crops and municipal
water supplies.

The historic storms of August 8, 1899, and September
13, 1928 (known respectively as San Ciriaco and San
Felipe) occurred at the beginning and at the end of the
30-year period. The storms of secondary destructive
force (class B) occurred as follows: July, 1926; August,
1909, 1915, 1916; September, 1906, 1910.

An inspection of the accompanying chart (fig. 2)
showing the time distribution of hurricanes of Porto Rico
will show that the 12 ‘““beneficial”’ hurricanes (class C)
comprise 60 per cent of the total number of cyclonic
storms recorded in the past 30 years; that 6, or 30 per
cent (class B) seriously affected only certain portions of
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the island and that 2, or 10 per cent (class A) brought
not only general destruction to crops and homes, but
involved heavy loss of life.

Combining all classes we have 10 per cent of the storms
occurring in July, 30 per cent in August, 55 per cent in
September, and 5 per cent in October. The period of
30 years is too short to give these percentages a depend-
able value, they may however be regarded as rough
measures of frequency and intensity for Porto Rico.

We may disregard class C as a cause for alarm. Con-
sidering only classes A and B: (a) There has been no
single year with more than one storm; (b) the 6-year
period 1900 to 1905, the 4-year period 1911 to 1914, and
the 9-year period 1917 to 1925 were without storms of
even moderate violence.

THE WEST COAST ATMOSPHERIC FAULT

557.51 (79)

By Epwarp H. Bowie

[Weather Bureau, San Francisco, Calif., July 29, 1929]

Meteorologists have heard often and read much in
recent years of surfaces of discontinuity in the earth’s
atmosphere. The Bjerknes school of meteorology has
done much to bring them to the attention of meteoro-

sect the earth’s surface. Of these there are three major
ones—(1) that separating the lower stratum, the trop-
osphere, from the upper stratuin, the stratosphere; (2) the
boundary between the trades and the antitrades of the
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FIGURE 1.—Average sea-level pressure at 5 p. m. third decade of July

logists and to define their significance in the causation of
our major atmospheric phenomena.

The Bjerknes school of meteorologists asserts that all
of our cyclones occur on the discontinuities that inter-

} Presented before the meeting of the American Meteorological Society at Berkeley.
Calif., June, 1920.

FIGURE 2.—Average air temperature at 5. p. m. third decade of July

Tropics; and (3) the so-called ““polar front’’ of the middle
latitudes.

To these might well be added that seeming surface
of discontinuity separating the trade-wind system of
the Northern Hemisphere and that of the Southern
Hemisphere. This one undergoes large variations in



